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Coding systems need to be developed to account for computer decisions on
every frame of a self-instructional program. In flow charts of the UICSM high school
math programed series, each frame or page is represented by a diagramatic
convention: diamond if a mainline frame, a rectangle if a quiz frame, a bottom-heavy
trapezoid if a review or remediation frame, or a top-heavy trapezoid if a skipping or
by-passing frame. Frames are numbered, and some have reference numbers indicating
structure originating from the page (branch, loop, or neither), location of the page
within the general structure (within mainline. or within remedial or. enrichment loop or
branch), number of path5 originating on the page, and intended purpose of paths
originating on the page. A four digit coding system is used. (BB)



OFFICIAL FILE COPY
UNIVIRSTY OF ILLINOIS

Minna, Minch

Coding and Flow Charting ii.Applied to UMW
Programed Texts (1962-1963 Versions)

Lawrence.M, Stolurow, Ellen Rosen and Clark Himmel

COMPARATIVE STUDIES OF PRINCIPLES

FOR PROGRAMMING MATHEMATICS

IN AUTOMATED INSTRUCTION

Technical Report No, 14

July, 1964

Co-lawsedipalkors:

Lemma M. Se brow
Psofossok, 11/opsdoost of Psychology
TWA* llosoorsh Lobomhxy

Max lisberman
Pirofossort Whop of IcMke
Wives* of Mods Com Moo

Sched Molhoosolks WWI

1

Pooled Ammon

Ildwationoll Male Brands
U. S. OM* of Siroiks
Me VII

Pooled Ne. 711151.01



S. Office of Education
Title VII

COMPARATIVE STUDIES OF PRINCIPLES FOR PROGRAMMING
MATHEMATICS IN AUTOMATED INSTRUCTION

U

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE

OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE

PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS

STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCkTION

POSITION OR POLICY.

Technical Report No. 14

Coding and Flow Charting as Applied to UICSM
Ptogramed Texts (1962-1963 Versions)4

Lawrence M. Stolurow, Ellen Rosen and Clark Himmel

July, 1964



4
Coding and Flow Charting as Applied to UICSM

Programed Texts (1962-1963 Versions)

Lawrence M, Stolurow, Ellen Rosen and Clark Himmel

The technology of education requires the development of coding systems

for the efficient handling and unambiguous processing of information about

self-instructional program frames. For example, in a computerized teaching

system such as SOCRATES (see Stolurow and Davius 1964), it is necessary to

prepare a library deck to tell the computer about each frame of a program in

terms of decision outcomes. This means, for example, that the relevant and

irrelevant response buttons need to be specified for every frame.

In a simple linear program only one button would be relevant and all

others irrelevant. If the student pushes an incorrect button, nothing happens

to the display; however, the error is counted as an error every time a response

is made, Furthermore, none of the irrelevant buttons will stay depressed.

In a branching program, every alternative is associated with a button

so that all the alternatives presented to the student as part of a frame need

to be included in the library deck as acceptable responses. Since every one of

those buttons is acceptable and ail others are not, the latter subset must

be rejected when pushed and the error counted. These requirements suggest the

need for a system that maintains an accounting of computer decisions associated

with every frame of a self-instructional program..
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Method

Diagramatic Conventions

In preparing these flow charts certain conventions were adapted for

purposes of standardization. One of these is the sign of a main line frame

which is.a diamond with a number in it, e.g.,

rectangle, i.e.,

A quiz is a

As a shorthand device, three dots followed by

an arrow indicate that the intervening frames were all like the preceding

frame. Two forms for frames also were used: one, drawn r-1\ was to

indicate review or remediation; the other, drawn 72:7 I was used for

skipping or "by passing." When pages are amitted the notational device used

was >...

Code

1

The.flow charts for the 1662-1963 edition of the UICSM High School

mathematics programed series are given in the following pages, Each page

and/or frame for booklets 101, 102, 1031 104, and 104 has been characterized

'by a four digit coding system. The first digit (which stands in the "thousands"

place) indicates whether the page in question is the origin of a branch

structureva loop structurex or neither branch nor loop structure. If it is

the origin of a branch structure, the first digit on the left is a one. If the

page is the origin of a loop structure, the first digit is a two, If it is

neither branch nor loop, the first.digit is zero.

1
Common practice dictates that remedial frames and/or pages be diagramed

below and enrichment frames above the main line, As a further aid of the
reader, this convention will be used in the following charts also,.



The second digit (in the "hundreds" place) tells the location of the

page; i.e. whether the page is located within the main line, within an

enrichment sequence, or within a remedial sequence. If the page is within the

main line (not included in a greater structure) the code number is a one,

a two within a remedial branch, a three within a remedial loop, a four

within an enrichment branch, and a five within an enrichment loop.

The third digit of the code (in the "tens" place) indicates the number

of pathways by which it is possible to leave the frame. Thus, a frame which

only has one means of exit will have a one in the-third digit place, The

last page in any booklet will have a zero in the third digit place.

The fourth digit (in-the "units" place) indicates the character of

branches and/or loops which originate on that page; I.e., whether the

branch(es) and/or loop(s) contain enrichment or remedial material. If there

are no structures originating on that page (other than a main line) the

code number is zero. If there ls a main line and .a forward branch, the code

number is a one, A main line and one or.more enrichment paths is indicated

by a two, a 'main line amd one or more remedial paths by a three, a main line

and one or more remedial paths plus one or more enrichment paths by a four,

and no main line and one or more enrichment paths plus one or more reMedial

paths by a five.

This code system is summarized in Table 1, There is room for improVe

ment in this code system; a concept code number and a concept origin code

number could be included in the system but, unfortunately, circUmstances did

not permit such an inclusion.
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The reader should note that in the examples in Table 10 the page under

consideration in the code is always page A ( A ) In this flow chart

system, the page numbers are encircled in diamonds to differentiate them

clearly from the code numbers.



Table 1

Pour Digit Numeral Codes for Paradigms

A. First digit indicates structure originating on page.

Structures

neither branch nor loop
originates on the page

Code

0

branch originates on 1

the page

loep,erixinates on the
page
loop originates on the page 2

Example

5

IL. Second digit indicates location of the page within general structure.

Location

within mainline

within remedial branch

within remedial loop

within enrichment branch

within enrichment loop

Code

1

4

Example,



Table 1 (continued) 6

C, Third digit indicates number of paths originating on page.

Number of Paths ,Code

none 0

one 1

two 2

three 3

and so forth

Example

D. Fourth digit indicates.intended pur-ose of paths originating on a page.

Type Code

no material 0

mainline 1

enrichments 2

remediation 3

mainline and a forward skip 4

mainline and remedial path(s) 5

mainline and enrichment 6

path(s)

Example



Table I (continued)

DIE Code

mainline and remedial and 7

enrichment paths

remedial and enrichment paths 8

7

Example
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Item numbers ilerein are"zebra" frame numbers on pp. 65.69 (A.E).



12

0111 0111 0111 0111 0111 0111 0111 0111 0111 0111 0111 0111 0111

5
\

, 0111 0111

3

0111 0111 0111 0111

1\/ 7

0111 0111 0111

16\ 1

041 0111 0111 0111 0111 0111

24 e-C"5 --(;&\3/217\ /2f

0111 0111 0111 0111

0111

30::$

0111 0111 0111

37

0111 1125

0111 0111

0111 0111 0111 0111 0111 0111

\p(1

12 1223 1223

0111

0213 0213 0213 0213 0213 0

V2

1
/ 2 \--, -16-1\-->/lr\s-- 112 \-44 \--> le\

L 0213 0213 0213 0213 0213 0213
rft

0111 0111 0111 0111

v ).--v/\54
.\, \/ \/,

0111 0111 0111

Fig. 5 Booklet,104 Flow Chart

0111 0111 0111 ago
59 6o, 63.)--0(\ \f

Item nuMbers herein are "zebra" frame nuMbers on pp. 47-51.

V



413 si-)--
/

\

\

68 69

X\7

y55
- ---,,,

t
>la .;------>1-- )4/57- % .(5T3\ ) t 0 ,

Fig. 6 Booklt 105 Flow Chart



14

tir---

to-'

>1

vadirw

'<7

Fig. 7 Booklet 106 Flow Chart



. . - - -

"
14, 16\

"
6b2,

Fig. 8 Booklet 107 Flow Chart



-

Fig. 9 Booklet 108 Flow Chart
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Fig, 12 Booklet 111 Flat Chart



20

Fig; 13 Booklet 112 Flow Chart
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Fig. 16 Booklet 11485 Flow Chart
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Fig 18 Booklet 116 . Flom Chart
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